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1
DENTRIFICE COMPOSITION

FIELD OF THE INVENTION

The present invention relates to a dentifrice composition
containing a fluoride ion supplying compound.

BACKGROUND OF THE INVENTION

The main component of the tooth is hydroxyapatite. In the
oral cavity, elution of phosphate ions and calcium ions (decal-
cification) and crystallization into calcium phosphate and
hydroxyapatite (remineralization) are normally in equilib-
rium. Bacteria such as Streprococcus mutans decompose
sucrose and the like to produce organic acids and lower pH.
Because of that, calcium and the like of the teeth are eluted to
promote decalcification, which leads to the progression of
dental caries. In the initial stage of dental caries, the decalci-
fied lesion beneath the surface of the tooth called as a white
spot is formed in enamel. It is known that, at that stage,
fluoride ions promote crystallization of calcium ions and
phosphate ions, i.e., remineralization, to thereby enable pre-
vention of dental caries and elimination of such white spot.

On the other hand, sugar alcohols such as xylitol are known
to be nonfermentable and to have an action of suppressing
growth of cariogenic bacteria. Patent Document 1 has
reported a composition for oral cavity containing xylitol and
a fluorine compound in a certain ratio. In addition, as a tech-
nique to promote remineralization by a fluorine compound,
Patent Document 2 describes a composition for oral cavity
containing a sugar alcohol such as xylitol, sodium fluoride
and magnesium ions, and Patent Document 3 describes a
composition for oral cavity containing Palatinit and a fluorine
compound and shows the results that as the content of Pala-
tinit increases, the amount of remineralization becomes large.

CITATION LIST
Patent Document

Patent Document 1: JP 3-48613 A
Patent Document 2: JP 11-12143 A
Patent Document 3: JP 2000-247852 A

SUMMARY OF THE INVENTION

The present invention provides the following inventions.

[1] A dentifrice composition comprising the following
components (A), (B), (C) and (D):

(A) from 0.002 to 5% by mass of a fluoride ion supplying
compound in terms of fluorine,

(B) from 25 to 65% by mass of a sugar alcohol, which is
dissolved in an amount of from 5 to 30 g per 100 g of an
aqueous solution at 20° C.,

(C) from 10 to 25% by mass of water, and

(D) from 0.1 to 1.2% by mass of a binder, wherein the mass
ratio of the component (B) to the component (C), the mass
ratio (B/C), is more than 1 and 6 or less.

Further, preferred embodiments of the present invention
are as follows.

[2] The dentifrice composition as set forth in [1], wherein
the viscosity (20° C.) of the composition is from 500 to 10000
dPa:s.

[3] The dentifrice composition as set forth in [1] or [2],
wherein when diluting the composition by adding 25% by
mass of water in the mass ratio, the viscosity is 10% or less of
the viscosity before dilution.
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[4] The dentifrice composition as set forth in any one of [ 1]
to [3], wherein the fluoride ion supplying compound (A) is
one or more selected from the group consisting of sodium
fluoride and ammonium fluoride.

[5] The dentifrice composition as set forth in any one of [ 1]
to [4], wherein the fluoride ion supplying compound (A) is
sodium fluoride.

[6] The dentifrice composition as set forth in any one of [ 1]
to [5], wherein the content of component (A) is from 0.05 to
1% by mass in terms of fluorine.

[7] The dentifrice composition as set forth in any one of [ 1]
to [6], wherein the sugar alcohol (B) is one or more selected
from the group consisting of mannitol, a-D-glucopyranosyl-
1,6-sorbitol, a-D-glucopyranosyl-1,6-mannitol and reduced
PALATINOSE™.

[8] The dentifrice composition as set forth in any one of [ 1]
to [7], wherein the mass ratio of the component (B) to the
component (C), the mass ratio (B/C), is from 1.2 to 3.

[9] The dentifrice composition as set forth in any one of [ 1]
to [8], wherein the content of the component (B) is from 30 to
55% by mass and the mass ratio of the component (B) to the
component (C), the mass ratio (B/C), is from 1.5 to 3.

[10] The dentifrice composition as set forth in any one of
[1]to [9], wherein the content of the component (C) is from 10
to 20% by mass.

[11] The dentifrice composition as set forth in any one of
[1] to [10], further comprising (E) glycerin in such an amount
that the mass ratio to water (C), the mass ratio (E/C), is from
3/1to 1/3.

[12] The dentifrice composition as set forth in any one of
[1] to [11], wherein the binder (D) is one or more selected
from the group consisting of sodium carboxymethyl cellu-
lose, hydroxyethyl cellulose, carboxyvinyl polymer, xanthan
gum, carrageenan, sodium alginate, hydroxypropyl cellulose
and sodium chondroitin sulfate.

[13] The dentifrice composition as set forth in any one of
[1] to [12], further comprising (F) a sugar alcohol having the
solubility of more than 30 g in 100 g of an aqueous solution at
20° C., in such an amount that the mass ratio to (C) water, the
mass ratio (F/C), is less than 1.

[14] The dentifrice composition as set forth in any one of
[1]to [13], wherein the component (F) is one or more selected
from the group consisting of erythritol, xylitol, maltitol and
sorbitol.

[15] The dentifrice composition as set forth in any one of
[1] to [14],

wherein the mass ratio to the component (B) of (F1) sugar
alcohol having the solubility of more than 30 gand 50 gorless
in 100 g of an aqueous solution at 20° C., the mass ratio
(F1/B), is 1 or less;

the mass ratio to the component (B) of (F2) sugar alcohol
having the solubility of more than 50 g and 70 g or less in 100
g of an aqueous solution at 20° C., the mass ratio (F2/B), s 0.2
or less; and

the mass ratio to the component (B) of (F3) sugar alcohol
having the solubility of more than 70 g in 100 g of an aqueous
solution at 20° C., the mass ratio (F3/B), is 0.1 or less.

[16] A method for promoting the uptake of fluorine into
teeth, comprising applying the dentifrice composition as set
forth in any one of [1] to [15] to the oral cavity.

[17] The dentifrice composition as set forth in any one of
[1] to [15] for use in promoting the uptake of fluorine into
teeth.

[18] Use of the dentifrice composition as set forth in any
one of [1] to [15] for promoting the uptake of fluorine into
teeth.
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[19] Use of the dentifrice composition as set forth in any
one of [1] to [15] for producing an agent for promoting the
uptake of fluorine into teeth.

DETAILED DESCRIPTION OF THE INVENTION

Increasing the concentration of fluoride ions is considered
as one method to uptake fluoride ions into tooth enamel and
dentin and to promote remineralization. However, from view-
points of solubility and safety of fluoride ions, it is difficult for
a dentifrice composition to contain a large amount of fluoride
ions, and it is desirable to efficiently uptake a small amount of
fluoride ions into enamel and dentin. On the other hand,
Patent Documents 2 and 3 describe that the dentifrice com-
position which contains a fluoride ion supplying compound
and sugar alcohol in combination prevent dental caries by
both effects of remineralization and growth suppression of
cariogenic bacteria. However, the investigation by the present
inventor indicated that the amount of fluoride ion uptake into
tooth enamel and dentin was not necessarily large.

Accordingly, the present invention relates to a provision of
a dentifrice composition having excellent dental caries pre-
ventive effect and also having remineralization effect by
improving the uptake of fluoride ions into tooth enamel and
dentin and improving acid resistance.

The present inventors made various investigations about
the causes why the amount of fluoride ion uptake into tooth
enamel and dentin was not sufficiently increased despite the
use of fluoride ion supplying compounds and sugar alcohols
in combination. As a result, it was unexpectedly revealed that
when the water amount was too large relative to the amount of
sugar alcohols, the amount of fluoride ion uptake into tooth
enamel and the like was not sufficiently increased, even
though a sufficient amount of sugar alcohols was dissolved.
On the other hand, also when the water amount was too small,
the amount of fluoride ion uptake into tooth enamel and the
like was not increased sufficiently.

Further investigations found that by using a fluoride ion
supplying compound and a sugar alcohol having low solubil-
ity in water in combination and by adjusting the water amount
within a certain range, the amount of fluoride ion uptake into
tooth enamel and dentin was remarkably improved and the
acid resistance was improved, thereby being able to obtain a
dentifrice composition having excellent dental caries preven-
tive effect.

The use of a dentifrice composition of the present invention
enables efficient uptake of fluoride ions of a fluoride ion
supplying compound into tooth enamel and dentin and
improves acid resistance, which improves dental caries pre-
ventive effect.

Hereinafter, the present invention will be described in
detail.

The dentifrice composition of the present invention con-
tains a fluoride ion supplying compound (A). The fluoride ion
supplying compound (A) is a fluorine compound and means a
compound which releases fluoride ions in an aqueous solu-
tion. The fluoride ion supplying compound may be either an
inorganic compound or an organic compound. Specific
examples thereof include sodium fluoride, potassium fluo-
ride, tin fluoride, sodium silicon fluoride, ammonium fluo-
ride, aluminum fluoride, silver fluoride, hexylamine hydrof-
luoride, decanolamine hydrofluoride, octadecenylamine
hydrofiuoride and the like. Sodium fluoride and ammonium
fluoride are preferable and from a viewpoint that the amount
of fluoride ion uptake into tooth enamel and the like is large,
sodium fluoride is more preferable. One kind or a combina-
tion of two or more kinds of these fluoride ion supplying
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compounds may be contained in the dentifrice composition of
the present invention. In addition, the dentifrice composition
of the present invention may contain other fluorides such as
sodium monofluorophosphate as a fluorine compound other
than the fluoride ion supplying compound (A), which do not
supply fluoride ion directly.

From viewpoints of ensuring the sufficient amount of fluo-
ride ion uptake into tooth enamel and the like and safety, the
composition contains from 0.002 to 5% by mass, more pref-
erably from 0.01 to 1% by mass and even more preferably
from 0.05 to 1% by mass of the fluoride ion supplying com-
pound (A) in terms of fluoride ions.

The dentifrice composition of the present invention con-
tains the sugar alcohol (B), which is dissolved in an amount of
from 5 to 30 g in 100 g of an aqueous solution at 20° C.
Examples of the sugar alcohol (B) which is dissolved in an
amount of from 51030 g in 100 g of an aqueous solution at 20°
C., used in the present invention include mannitol, c.-D-glu-
copyranosyl-1,6-sorbitol, a-D-glucopyranosyl-1,6-manni-
tol, reduced PALATINOSE™ which is a mixture of a-D-
glucopyranosyl-1,6-sorbitol and a-D-glucopyranosyl-1,6-
mannitol, and the like.

Mannitol is a kind of hexitol and a sugar alcohol of man-
nose. Mannitol is industrially produced by electroreduction
of corn starch sugar and high pressure reduction of sucrose.
Mannitol used in the present invention may be at least one
kind selected from the group consisting of D-mannitol,
L-mannitol and D, L-mannitol, and naturally-occurring
D-mannitol is easily available and preferable, but is not espe-
cially limited thereto. The solubility of mannitol is 18 gin 100
g of an aqueous solution at 20° C.

Reduced PALLATINOSE™ is a sugar alcohol of a disac-
charide and is an equimolar mixture of a-D-glucopyranosyl-
1,6-mannitol and its isomer, a.-D-glucopyranosyl-1,6-sorbi-
tol. Using sucrose as a raw material, reduced
PALATINOSE™ is obtained by converting sucrose into
PALATINOSE™ by glycosyltransferase followed by a
hydrogenation reaction. In addition, reduced PALATI-
NOSE™ has another name of isomalt and an example of the
commercially available products is “PALATINIT”™ (prod-
uct name) from Mitsui Sugar Co., Ltd. and Sudzucker AG
Company (Japanese name: Nandoku Seitou). The solubility
of PALATINIT™ is 28 g in 100 g of an aqueous solution at
20° C.

One kind or a mixture of two or more kinds of these sugar
alcohols (B) may be used. In addition, either a powder form or
a granular form of the sugar alcohol (B) may be used.

From a viewpoint of increasing the amount of fluoride ion
uptake into tooth enamel and the like, the dentifrice compo-
sition of the present invention contains from 25 to 65% by
mass, more preferably from 30 to 60% by mass and even more
preferably from 30 to 55% by mass of these sugar alcohols
B).

From a viewpoint of increasing the amount of fluoride ions
uptake into tooth enamel and the like, the content of water (C)
in the dentifrice composition of the present invention is
important and is from 10 to 25% by mass and more preferably
from 10 to 20% by mass. It is believed that when from 10 to
25% by mass of water (C) is contained, the existence of an
undissolved sugar alcohol (B) confers structural viscosity on
the composition and the fluidity of a fluoride ion supplying
compound dissolved in contained water (C) can be ensured.
In addition, it is considered that since the dissolved amount of
the sugar alcohol (B) in water is small, the concentration of a
fluoride ion supplier in water (C) can be increased and the
high-concentration fluoride ion supplier flows to come into
contact with teeth. Thus, the dentifrice composition of the
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present invention can increase the amount of fluoride ion
uptake into tooth enamel and the like. It should be noted that
water (C) includes water contained in components such as a
sorbitol solution in addition to purified water being mixed.

In the dentifrice composition of the present invention, pref-
erably the mass ratio (B/C) (the mass ratio of the sugar alco-
hol (B) to water (C)) is more than 1 and 6 or less, the amount
of the sugar alcohol (B) is larger than that of water (C), the
sugar alcohol (B) is contained in the dentifrice composition
exceeding the dissolved saturation level, and the undissolved
sugar alcohol (B) exists. From a viewpoint of ensuring the
fluidity of the fluoride ion supplying compound (A) dissolved
in water (C) while conferring structural viscosity on the com-
position by the existence of the undissolved sugar alcohol
(B), the mass ratio (B/C) (the mass ratio of the sugar alcohol
(B) to water (C)) is further preferably from 1.2 to 4, more
preferably from 1.2 to 3 and still further preferably from 1.5
to 3.

Although the dentifrice composition of the present inven-
tion contains the sugar alcohol (B) having the above-men-
tioned certain solubility, the dentifrice composition may fur-
ther contain a different sugar alcohol (F) having the solubility
of more than 30 g in 100 g of an aqueous solution at 20° C. As
the different sugar alcohol (F), a sugar alcohol (F1) having the
solubility of more than 30 g and 50 g or less, a sugar alcohol
(F2) having the solubility of more than 50 g and 70 g or less
and a sugar alcohol (F3) having the solubility of more than 70
gin 100 g of an aqueous solution at 20° C., may be contained.
The different sugar alcohol (F) is preferably the sugar alcohol
(F1) from a viewpoint of the amount of fluorine uptake into
tooth enamel and the like.

When the different sugar alcohol (F) is contained, the mass
ratio (F/C) (the mass ratio to water (C) contained in the
dentifrice composition) is preferably less than 1, more pref-
erably 0.75 or less and even more preferably 0.5 or less.

When the different sugar alcohol (F1) is contained, the
mass ratio (F1/B) (the mass ratio to the sugar alcohol (B)) is
preferably 1 orless, more preferably 0.8 or less and even more
preferably 0.5 or less. When the sugar alcohol (F2) is con-
tained, the mass ratio (F2/B) (the mass ratio to the sugar
alcohol (B)) is preferably 0.2 or less, more preferably 0.18 or
less and even more preferably 0.17 or less. When the sugar
alcohol (F3) is contained, the mass ratio (F3/B) (the mass
ratio to the sugar alcohol (B)) is preferably 0.1 or less and
more preferably 0.05 or less.

Examples of the sugar alcohol (F1) include erythritol, the
solubility of which is 36 g in 100 g of an aqueous solution at
20° C., and the like. Examples of the sugar alcohol (F2)
include xylitol, the solubility of which is 66 g, maltitol, the
solubility of which is 60 g in 100 g of an aqueous solution at
20° C. and the like. Examples of the sugar alcohol (F3)
include sorbitol, the solubility of which is 72 g in 100 g of an
aqueous solution at 20° C.

In addition, the dentifrice composition of the present inven-
tion preferably contains the binder (D). Examples of the
binder (D) include sodium carboxy methylcellulose,
hydroxyethyl cellulose, carboxyvinyl polymer, xanthan gum,
carrageenan, sodium alginate, hydroxypropyl cellulose,
sodium chondroitin sulfate and the like. Sodium carboxy
methylcellulose, xanthan gum and carrageenan are more
preferable. One kind or two or more kinds thereof may be
used.

Generally, the binder (D) is added to a gelatinous dentifrice
for gelation or to a paste dentifrice and a toothpaste for bind-
ing. In the present invention, from a viewpoint of ensuring the
fluidity of fluoride ions in water (C), the dentifrice composi-
tion of the present invention contains preferably 0.1% by
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mass or more and 1.2% by mass or less, more preferably 1.0%
by mass or less, even more preferably less than 1.0% by mass
and even more preferably less than 0.8% by mass of the
binder.

The component used as the binder (D) is preferably one
having the viscosity of a 1% aqueous solution is from 10 to
1000 dP-s at 25° C. One with a high viscosity grade having the
viscosity of a 1% aqueous solution is from 1000 to 7000 dP-s
at 25° C. may be used with the above-mentioned preferably
used binders in combination, and is used in an amount of
preferably 30% by mass or less and more preferably 15% by
mass or less of the total amount of the binder (D). For
example, in a case of sodium carboxy methylcellulose, one
with the degree of etherification of more than 0.6 and 1.8 or
less is preferably used as the binder (D) and one with the
degree of etherification of from 0.7 to 1.5 is more preferably
used as the binder (D).

In addition, among the binders (D), the content of non-
cellulosic binders is preferably less than 1.0% by mass and
more preferably 0.5% by mass or less. Among the non-cellu-
losic binders, plant seed polysaccharides such as guar gum,
locust bean gum, tara gum and cassia gum, plant fruit
polysaccharides such as pectin and arabinogalactan, plant
bark polysaccharides such as gum arabic and polysaccharides
such as agar are preferably not contained or the content
thereof is preferably less than 1.0% by mass, more preferably
0.5% by mass or less and even more preferably 0.1% by mass
or less.

From a viewpoint of not inhibiting the fluidity of fluoride
ions in water (C), the dentifrice composition of the present
invention preferably does not contain natural resins such as
chicle, jelutong and solver, which are used as a gum base of
gums such as chewing gums and synthetic resins for gums
such as polyisobutene, ester resins, poly vinyl acetate and
vinyl acetate, or the content thereof is preferably 0.001% by
mass or less. More preferably, the dentifrice composition
does not contain them.

The dentifrice composition of the present invention pref-
erably contains glycerin (E) Containing glycerin (E) in a
certain mass ratio to water (C) enables efficient uptake into
tooth enamel or dentin. From viewpoints of increasing the
amount of fluoride ion uptake into tooth enamel and the like
and the feeling of use, the dentifrice composition of the
present invention preferably contains from 4 to 40% by mass,
more preferably contains from 5 to 35% by mass and even
more preferably contains from 7 to 35% by mass of glycerin
®.

From a viewpoint of increasing the amount of fluoride ion
uptake into tooth enamel or dentin, the content of glycerin (E)
in the dentifrice composition of the present invention is such
an amount that the mass ratio (E/C) (the mass ratio to water
(C)) is preferably from 3/1 to 1/3, more preferably from 1/2 to
3/1 and even more preferably from 2/3 to 3/1.

The dentifrice composition of the present invention may
contain foaming agents, foaming aids, abrasives, wetting
agents other than component (E), sweetening agents, preserv-
ing agents, disinfectants, medicinal component, pigments,
dyes, flavors and the like as appropriate in addition to the
above-mentioned components in such a range that the effects
of the present invention are not impaired. It should be noted
that a component which forms insoluble salts with fluoride
ions is likely to inhibit the effect to promote the uptake of
fluoride ions into tooth enamel and the like. Examples of the
component which forms insoluble salts with fluoride ions
include calcium salts such as calcium carbonate, calcium
phosphate and hydroxy apatite, and the content thereof in the
dentifrice composition of the present invention is preferably
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2% by mass or less, more preferably 1% by mass or less and
even more preferably 0.1% by mass or less. In addition, as
components which form insoluble salts with fluoride ions,
acids such as tribasic acids such as citric acid and ethylene-
diamine tetraacetate are also exemplified, and the content
thereofin the composition for oral cavity of the present inven-
tion is preferably less than 0.1% by mass, more preferably
less than 0.05% by mass and further preferably 0.01% by
mass or less. Besides, the dentifrice composition of the
present invention may be prepared, for example, in the form
of gels or pastes to obtain toothpastes, gelatinous dentifrices
and the like.

The dentifrice composition of the present invention has the
viscosity of preferably from 500 to 10000 dPa-s and further
preferably from 1000 to 7000 dPa-s at 20° C. By setting the
viscosity to be 10000 dPa-s or less, the fluidity of the fluoride
ion supplying compound (A) in the contained water (C) can
be ensured while conferring structural viscosity on the com-
position by an undissolved sugar alcohol. The viscosity of the
dentifrice composition can be measured by pouring the com-
position into a container for viscosity measurement and pre-
serving it in a thermostat at 20° C. for 24 hours, followed by
measuring the viscosity using a Helipath viscometer (B-type
viscometer) under the conditions: rotor H7 (number of revo-
Iutions) 2.5 rpm, and 1 minute.

In the dentifrice composition of the present invention,
when adding 25% by mass of water to 100% by mass of the
composition, the viscosity (20° C.) of the resulting composi-
tion decreases to preferably 10% or less, further preferably 1
to 10%, still further preferably 3 to 8% and especially pref-
erably 3 to 7% of the viscosity (20° C.) of the composition
before water is added. Since an undissolved sugar alcohol
confers structural viscosity on the composition, the dentifrice
composition of the present invention exhibits a high decreas-
ing rate of viscosity by adding water. In a preferred embodi-
ment, the saliva dilution model during tooth brushing in
which the composition is diluted with 25% of water in the
mass ratio shows that the viscosity of the composition
decreases to 10% or less. Therefore, high concentration of
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fluoride ions in water (C) is applicable to teeth with fluidity.
From this viewpoint, the viscosity measured within 1 hour
after adding water is used as the viscosity (20° C.) when
adding 25% by mass of water.

EXAMPLES
In the following Examples, % represents % by mass.
Test Example 1

The dentifrice compositions of Examples from 1 to 7 and
Comparative Examples from 1 to 6 were prepared by mixing
each component in the amount shown in Table 1 for samples
containing a fluoride ion supplying compound. Comparative
Example 7 is a fluorine solution prepared by dissolving the
fluoride supplying compound in water. Note that pH was
neutral (from 6 to 8).

To the HAP pellet (APP-100 HOYA) 10 mmx10 mmx2
mm, 100 mg of each sample of the dentifrice compositions of
Examples 1 to 7 and Comparative Examples 1 to 6 and the
fluorine solution of Comparative Example 7 were applied for
3 minutes, the dentifrice compositions were removed using
ion-exchanged water and the pellets were dried. Fluoride ions
were extracted from the dried pellet for 30 seconds using 1 N
hydrochloric acid and the fluorine amount adsorbed on the
HARP pellet was determined using the fluoride ion electrode
(ionplus-Fluoride (manufactured by ORION corporation))
and the ion analyzer (Expandable ionAnalyzer EA 940
(manufactured by ORION corporation)).

The viscosity of the samples before dilution and the vis-
cosity of the samples after diluting 100% of the samples with
25% of purified water were measured. The measurement
conditions were as follows: after preserving the samples in a
thermostat at 20° C. for 1 hour, the viscosity was measured
using a B-type viscometer and the rotor H7 under the condi-
tions of (number of revolutions) 2.5 rpm and 1 minute. Pro-
vided that the viscosity of the sample after dilution was 500
dPa-s or less, the viscosity was measured using the rotor H2
under the same conditions.
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The dentifrice compositions of Examples 1 to 7 contain the
sugar alcohol (B), which is dissolved in an amount of 5 to 30
g in 100 g of an aqueous solution at 20° C., more than water
(C). As shown in Table 1, the amounts of fluorine uptake of the
dentifrice compositions of Examples 1 to 7 were larger than
that of a fluorine solution of Comparative Example 7. In
addition, the results showed that the amounts of fluorine
uptake of the dentifrice compositions of the present invention
were larger than that of any dentifrice compositions of Com-
parative Example 1 which contains 40 g of xylitol (the solu-
bility is 66 g in 100 g of an aqueous solution at 20° C.),
Comparative Examples 2, 4 and 5 that have smaller content of
the sugar alcohol (B) than water (C), Comparative Example 3
which contains no sugar alcohol (B) and Comparative
Example 6 which has more than 6-fold higher content of the
sugar alcohol (B) than water (C).

In addition, the dentifrice compositions of Examples 1 to 7
have larger content of the sugar alcohol (B), which is dis-
solved in an amount of 5 to 30 g in 100 g of an aqueous
solution at 20° C., than water (C) (the mass ratio of the sugar
alcohol (B)/water (C) is more than 1) and the content of the
binder is 1.2% or less. Therefore, the viscosity (P2) when the
dentifrice compositions of Examples 1 to 7 were diluted by
adding 25% of water to 100% of the compositions at 20° C.
decreased to 10% or less of the viscosity (P1) at 20° C. before
dilution. It is considered that structural viscosity of the com-
position due to an undissolved sugar alcohol decreases by
dilution. In contrast to this, the dentifrice compositions of
Comparative Examples 1 to 4 have viscosity due to a binder.
Therefore, the viscosity after dilution decreased to 10% or
more.

What is claimed is:

1. A dentifrice composition comprising the following com-
ponents (A), (B), (C) and (D):

(A) from 0.002 to 5% by mass of a fluoride ion supplying

compound in terms of fluorine,

(B) from 25 to 65% by mass of a sugar alcohol, having a
solubility of 5 to 30 gin 100 g of an aqueous solution at
20° C., wherein the sugar alcohol is one or more selected
from the group consisting of mannitol, a-D-glucopyra-
nosyl-1,6-mannitol, a-D-glucopyranosyl-1,6-sorbitol
and isomalt,

(C) from 10 to 25% by mass of water, and

(D) from 0.1 to 1.2% by mass of a binder,
wherein the mass ratio of the component (B) to the compo-
nent (C), the mass ratio (B/C), is more than 1 and 6 or less and
the viscosity (20° C.) of the composition is 500 to 10000
dPa:s.

2. The dentifrice composition according to claim 1,
wherein the mass ratio of the component (B) to the compo-
nent (C), the mass ratio (B/C), is from 1.2 to 3.

3. The dentifrice composition according to claim 1,
wherein when diluting the composition by adding 25% by
mass of water in the mass ratio, the viscosity is 10% or less of
the viscosity before dilution.

4. The dentifrice composition according to claim 1,
wherein the fluoride ion supplying compound (A) is one or
more selected from the group consisting of sodium fluoride
and ammonium fluoride.

5. The dentifrice composition according to claim 1,
wherein the fluoride ion supplying compound (A) is sodium
fluoride.

6. The dentifrice composition according to claim 1,
wherein the content of component (A) is from 0.05 to 1% by
mass in terms of fluorine.

7. The dentifrice composition according to claim 1,
wherein the sugar alcohol (B) is one or more selected from the
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group consisting of a-D glucopyranosyl-1,6-sorbitol and
a-D-glucopyranosyl-1,6-mannitol.

8. The dentifrice composition according to claim 1,
wherein the content of the component (B) is from 30 to 55%
by mass and the mass ratio of the component (B) to the
component (C), the mass ratio (B/C) is from 1.5 to 3.

9. The dentifrice composition according to claim 1,
wherein the content of the component (C) is from 10 to 20%
by mass.

10. The dentifrice composition according to claim 1, fur-
ther comprising glycerin (E) in such an amount that the mass
ratio to water (C), the mass ratio (E/C), is from 3/1 to 1/3.

11. The dentifrice composition according to claim 1,
wherein (D) the binder is one or more selected from the group
consisting of sodium carboxymethyl cellulose, hydroxyethyl
cellulose, carboxyvinyl polymer, xanthan gum, carrageenan,
sodium alginate, hydroxypropyl cellulose and sodium chon-
droitin sulfate.

12. The dentifrice composition according to claim 1, fur-
ther comprising (F) a sugar alcohol having a solubility of
more than 30 g in 100 g of an aqueous solution at 20° C., in
such an amount that the mass ratio to water (C), the mass ratio
(F/C), is less than 1.

13. The dentifrice composition according to claim 12,
wherein component (F) is one or more selected from the
group consisting of erythritol, xylitol, maltitol and sorbitol.

14. The dentifrice composition according to claim 12,
wherein

component (F) is selected from the group consisting of

component (F1), (F2) and (F3), wherein:
wherein component (F1) is a sugar alcohol having a solu-
bility of more than 30 g and 50 g or less in 100 g of an
aqueous solution at 20° C.;

component (F2) is a sugar alcohol having the solubility of
more than 50 g and 70 g or less in 100 g of an aqueous
solution at 20° C.; and

component (F3) is a sugar alcohol having a solubility of

more than 70 g in 100 g of an aqueous solution at 20° C.,

and wherein

the mass ratio of component (F1) to (B), the mass ratio
(F1/B), is 1 or less;

the mass ratio of component (F2) to (B), the mass ratio
(F2/B), is 0.2 or less; and

the mass ratio of component (F3) to (B), the mass ratio
(F3/B), is 0.1 or less.

15. A method for promoting the uptake of fluorine into
teeth, comprising applying the dentifrice composition
according to claim 1 to the oral cavity.

16. The method according to claim 15, wherein the mass
ratio of the component (B) to the component (C), the mass
ratio (B/C), is from 1.2 to 3.

17. The method according to claim 15, wherein when dilut-
ing the composition by adding 25% by mass of water in the
mass ratio, the viscosity is 10% or less of the viscosity before
dilution.

18. The dentifrice composition according to claim 12,
wherein the mass ratio of component (F) to component (C),
the mass ratio (F/C), is less than 1.

19. The dentifrice composition according to claim 13,
wherein component (F) is sorbitol.

20. A method for promoting the uptake of fluorine into
teeth, comprising applying the dentifrice composition
according to claim 3 into the oral cavity.

21. A method for promoting the uptake of fluorine into
teeth, comprising applying the dentifrice composition
according to claim 5 into the oral cavity.
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22. A method for promoting the uptake of fluorine into
teeth, comprising applying the dentifrice composition
according to claim 7 into the oral cavity.
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